INTRODUCTION
The importance of talent, human capital, and the creative class in economic development has spawned considerable debate in economic geography. Volumes of studies demonstrated that the quality of a region's workforce is a key determinant of that region's economic success (e.g., Glaeser, 2000; Florida, 2002a; Simon and Nardinelli, 2002) . Regional development studies now commonly stress the need for regions, both urban and rural, to be open and attractive to human capital (Bollman, 1999) . Some, however, argue that not only the level of skills, but also the creative ability of the labor force (or of the creative class) is a key ingredient of endogenous development in urban areas (Anderson, 1985; Florida, 2002a, b) . The creative class argument, although debated by many (Glaeser, 2005; Markusen, 2006) , has found support in a number of empirical studies that measured creativity and its effect on regional economic competitiveness (see Florida and Gates, 2001; Florida, 2002a, b; McGranahan and Wojan, 2007) . These studies also demonstrated that quality of place (interpreted as a function of diversity and openness) represents one of the most important factors in attracting creative capital (Florida, 2002b (Florida, , 2005 , and hence acts as a powerful force of urban and regional economic growth and development.
The creative class is often identified as the group of individuals who are either highly educated or engaged in creative (i.e., scientific, artistic, or technological) types of activities (Florida, 2002b (Florida, , 2005 . Although all humans possess creativity, the distinctive feature of the creative class is that its members translate their creativity into economic returns (Florida, 2005) . Richard Florida and his followers have argued that the economic prosperity of a region (or a city) is contingent on its ability to attract and retain the creative class (Florida, 2002a (Florida, , b, 2005 Gertler et al., 2002) . Applying Florida's ideas to Canada, the recent work by the Federation of Canadian Municipalities (FCM, 2002) and Gertler et al. (2002) measured the creative class (and the attributes for attracting it) in the Canadian context. These studies revealed the geography of the creative class in Canadian metropolitan areas and compared them to their American counterparts.
To date, creative class research has been limited to large urban areas. This preoccupation is understandable, given that large cities act as clusters of creativity; however, it does not mean that peripheral areas should be completely excluded from the creative class debate. Rather, the role and function of talent-and more broadly, of the creative class-as factors of endogenous development in noncentral regions must be closely considered. This endeavour may require revising the creative class concept to meet the realities of peripheral regions, since it is naïve to expect that they simply replicate processes observed in metropolitan cores. A serious analysis of the creative class in rural and remote areas will also serve to avoid fallacies of blind application of now popular "Floridian" policies, while helping to identify useful practices.
Many smaller cities in Canada's periphery, and specifically in the Canadian North, have been constantly searching for new development opportunities, given (among other things) the continuing decline of their base industries (Bone, 2003) , although a few places (such as Yellowknife and Inuvik in the Northwest Territories and Elliot Lake in Ontario) have experienced an upturn in recent years. The need to find alternative sources of economic growth appears to be the inevitable consequence of deteriorating terms of trade for staples in today's world (Sarkar, 1994) . The process of economic restructuring in the resource industry caused significant out-migration and depopulation, leaving many northern towns devoid of younger, highly educated and skilled individuals and without the fiscal means to reverse these trends. Other communities, however, have benefited from an influx of younger, more educated, skilled, and creative persons, including highly skilled equipment operators and the local bohemiansartists, singers, and crafters.
Past studies have shown not only that the northern labor force is disadvantaged in terms of skills and education (Bone and Green, 1984; Hull, 2000) , but also that a higher quality of human capital in Canadian peripheral areas is associated with better economic performance (Bollman, 1999) . Does this mean that in an era when the economic prosperity of regions is likely to depend on their creative human capital, northern communities are doomed to be losers? Or is there a place for talent in the cold? What is the geography of the northern creative class, and what are the regional differences in attracting or losing it?
This study aims to address these questions. My main objectives are to discuss the utility of the creative class argument to the case of northern Canadian communities and to measure and map the creative class in the Canadian North. I have redesigned the creative class metrics and used them to rank northern communities. This ranking can help planners to develop alternative strategies of regional growth in the Canadian periphery. I explore interrelationships among different groups within the creative class, between occupation-and education-based measures of the creative class, and between these creative class metrics and indicators of quality of place. Special attention is given to the Native population as a potential element of the northern creative class.
BACKGROUND: HUMAN CAPITAL, CREATIVE CLASS AND THE PERIPHERY
Geographers started to consider human capital as a crucial factor of regional economic growth and development in the late 1970s (Jacobs, 1984) . Since that time, a number of further elaborations have provided empirical evidence of a relationship between economic development and the ability to attract and embrace creative and educated people (Glaeser, 2000; Desrochers, 2001; Florida, 2002a) . The link between economic growth and human capital is closely associated with the notion of knowledgedriven growth (Romer, 1990) .
Drawing on the notion of human capital, Florida (2002b) suggested that the advancement of regions depends on whether they possess a specific qualitative type of human capital: creative capital. From this perspective, the major driving force of economic development is creative people, or the creative class. The creative class includes not just educated individuals or high-tech workers, but all people who are "engaged in [paid] work whose function is to create meaningful new forms" (Florida, 2005:34, italics in original) . Therefore, the notion of the creative class goes beyond traditional representations of a highly skilled labor force, knowledge workers, and so forth. The creative class may be viewed as being based on two conceptual elements: human creativity (which defines creative) and economic or labor status (which defines class).
The growing importance of creative workers in the new economy triggered changes in the way we conceive regional economic development. Porter (1998) noted that successful clusters of such workers produce and maintain a set of competitive advantages in efficiency, effectiveness, and flexibility that enhance productivity and the ability to innovate. Florida offered his own three major components of competitiveness in the new economy: technology, talent, and tolerance (Florida, 2005) . He found that all three were closely related to high levels of spatial economic competitiveness. Here, technology is defined in its broadest sense, as a primary output of innovation, and is measured by the high-tech sector concentration in a metropolitan area; talent is a measure of a highly educated labor force; and tolerance is conceptualized in terms of openness, inclusiveness, and diversity. According to Florida (2005) , cities that are well endowed with all three T's have an advantage in accumulating creative capital and achieving high levels of economic competitiveness (Florida, 2002a (Florida, , 2005 .
A number of opponents fiercely criticized Florida's thesis. Some pointed out the lack of evidence of causality between the creative class and economic growth in thriving urban areas, where it is unclear whether the creative class fosters growth or the growth attracts the creative labor force (Glaeser, 2005; Shearmur, 2007) . Other critics focused on Florida's interpretations of the creative class as privileged urban techno-elite, on his metropolitan culturalism, or on his clichéd policy scripts (Peck, 2005; Markusen, 2006; Scott, 2006) . Here I largely leave this discussion aside, partially because of space limitations, but also because it concerns metropolitan regions almost exclusively and thus says little about peripheries. The creative class in non-metropolitan areas may have a somewhat different role than it has in large metropolitan areas. The main arguments of the creative class debate should therefore be reconsidered accordingly once enough evidence has been collected.
Frontier regions have always been viewed as a special case of regional economic development. Core-periphery theorists have documented the marginal, vulnerable, structurally truncated, and functionally dependent character of frontier economies (Friedmann, 1996) . Uneven power relations with the southern core, remoteness, and isolation limit the efficiency and flexibility of frontier economies and have determined their current path of development. The inability of marginal regions to take advantage of new economic opportunities provided by the knowledge economy has had different explanations. Under the classic core-periphery concept (Friedmann, 1966) , for example, resource frontiers are the last in line to enjoy the "trickledown effect" from the core. Dependency theorists see little chance for exploited peripheries to benefit from new economic opportunities that do not eliminate dependency, but merely change its form (Amin, 2001) . Alternatively, institutionalists argue that "learning" (Morgan, 1997) and endogenous growth (Romer, 1990) in the peripheral regions are inhibited by limited local capacities (institutional and infrastructural) and the lack of human capital (Hanson, 2000) . The disconnectedness of frontier firms from communities and networks of practice (Gertler, 2005) prevents the transfer of tacit knowledge. In addition, peripheral regions suffer from the "branch plant syndrome," in which linkages with externally located headquarters replace local entrepreneurship and innovativeness. In sum, most peripheries benefit neither from initial conditions, nor from the internal or external processes that can induce a desired transformation.
A path-dependency approach seems to be another useful way to interpret the disadvantage of peripheries. Pathdependency is the persistence of historically and socially embedded organizational trajectories, i.e., specific arrangements of means that are oriented towards increasing productivity and competitiveness (Lundvall, 1992; Bathelt and Glucker, 2003) . Technological, organizational, and social settings in regional economies have traditionally been oriented to follow the logic of increasing returns (Arthur, 1996) by dwelling on the existing technological paradigm. Typically, however, the accumulation of such returns cannot continue to increase indefinitely, and the absence of change in the chosen trajectory results in "lockin" (Grabher, 1993) , whereby a region eventually loses its competitiveness. To ensure future prosperity, the regional innovation system must develop or assume a new technological paradigm through economic, institutional, and social transformation.
The development path for the Canadian North has been set largely by discourses and practices of Harold Innis's staple theory (Innis, 1956) . In a staple economy, the physical nature of a resource, not the knowledge used to produce it, provides a desired comparative advantage. Regional innovation systems depend on very narrow flows of knowledge through a few major institutional agents, such as the state and large corporations (Bone, 2003) . The monopolistic character of resource extraction means that there are no competing technologies or other forms of innovation that could weaken the rigidity of the current techno-economic trajectory (Clark et al., 2001 ). Consequently, the condition of path-dependency in frontier communities remains exceptionally strong, preventing them from being successful in a modern economic competition.
In the case of such lock-in, a region has two possibilities: to create a new path or develop new forms of competitiveness (regional reinvention), or to decline (Bathelt and Boggs, 2005) . A postulate of the new path-creation concept is that scientific, institutional, economic, and social shifts that allow inventing or adopting new knowledge are among the most important arrangements that can lead to regional selfreinvention (Bassanini and Dosi, 2001 ). Schienstock (2007) argues that a new window of opportunity is opened up by a combination of a new knowledge paradigm, economic pressures to adapt to the new paradigm, change events that generate and support the transformation process, and courses of action that push techno-economic development in a new direction. Some of these change events-a pressure to foster sustainable development, new technological opportunities, the effects of globalization, regional self-determination, and the devolution of power-are already in place in the Canadian periphery. Why, then, do only a few peripheral regions demonstrate signs of new path creation? Is there a missing factor?
The fallacy of structural models of development, whether neoclassical or institutional, is the neglect of human agency as a key transformative factor. Agents of transformation, which in fact are a critical and necessary component of change, can be political institutions, firms, or non-governmental organizations. However, in the end, the agents of change are people: it is individuals and groups of individuals who write the innovation history of the region (Bassanini and Dosi, 2001 .. Therefore, the transformation process to a great extent depends on the engagement of social pioneers such as scientists, politicians and entrepreneurs prepared to initiate and conduct anticipatory institutional change." In other words, a regional innovation system can move on from path-dependency and reinvent itself if it possesses the necessary creative capital.
So far, there is only limited evidence of the transformative role that the creative class plays in the periphery. The importance of creative individuals in innovative processes in remote regions has been highlighted in a number of studies from different regions (Hayter et al., 1994; Aarsaether, 2004; Ferrucci and Porcheddu, 2006) . Some researchers have observed that less favorable business and social environments of the periphery amplify the importance of creativity and require individual innovators and firms to be more creative than in the core (North and Smallbone, 2000; Aarsaether, 2004) . More recently, a formal analysis by McGranahan and Wojan (2007) indicated that major conceptual links between the creative class and economic development exist in American nonmetropolitan settings.
It is difficult to argue that the creative capital in peripheral northern communities can make them successful in competing with national and global innovation powerhouses, but it is plausible to suggest that the availability of this factor improves their prospects for future economic transformation and development. This theory, however, remains the subject of ongoing research. A necessary first step is to study the nature and spatial distribution of creativity in the Canadian North.
APPROACH AND METHODS
Much of the creative class literature is devoted to developing two sets of measures: one to quantify the creative class, and the other to measure the "pull-factors" responsible for attracting creative people to "high-quality" places. Conventionally used indices include the talent index, the tech pole index, the melting pot (or mosaic) index, and the bohemian index (Table 1) . However, as critics have pointed out, the traditional creative class metrics, by concentrating on formal education credentials and technological occupations, fail to capture the diversity of the creative class. I consider the creative class as a heterogeneous entity consisting of at least four large groups-scientists, entrepreneurs, leaders, and bohemians-that apply creativity in different ways. This more inclusive four-sector model of the creative class is adopted in this study. Accordingly, the creative class metrics must be extended. All measures also have to be redefined to reflect the Canadian context.
A chosen set of indicators (Table 1) consists of two groups: measures of the creative class and measures of quality of place (or of a place's attractiveness to the creative class). In addition, the Tech Pole Index (TPI) is used to measure a community's specialization in the technology sector. I define traditional indicators in both groups in the manner laid out by Gertler et al. (2002) , except that I calculate the creative class indices as location quotients, not as simple shares. A location quotient (LQ) is a measure of the relative status of a phenomenon (e.g., employment in the technology sector) in a given region compared to a reference region (Canada). This is a more advantageous measure, because it compares all communities with a single common denominator, in this case with the national benchmark. The formula for calculating LQ is:
( 1) in which LQ i is a location quotient of phenomenon i (industry, occupation, education, etc.), λ n is the share of the population with a measured characteristic i in region n (North) and λ c is the share of the population with the same Integral indicator that combines the educational and professional characteristics of the population and is defined as half the sum of the percentage of people with a university degree and a creative occupation.
Calculated by multiplying the TI by LI (i.e., by combining talent and leadership).
Proportion of the total population that is foreign-born. If LQ is greater than 1, a given phenomenon is more significant (applies to a larger share of the population) in the study region than in the country as a whole. Following the four-sector model, the creative class occupational metrics include four group-specific indices: the bohemian index (BI), the leadership index (LI), the entrepreneurship index (EI), and the applied science index (ASI), each measuring a distinct creative class group (see definitions in Table 1 ). The talent index (TI), as in Florida (2002a) , measures the level of formal education of the labor force. I also developed two composite indices: the quality of human resources index (QHRI) and the creative drive index (CDI). All together, I call all these indices the creative class metrics. The QHRI is an indicator that integrates the educational and professional characteristics of the population. It is defined as half the sum of the percentage of people with a university degree λ The QHRI attempts to provide a proxy for an actual share of people who not only have higher education, but also are engaged in creative professional activity. This index, perhaps, may serve as the best indicator of the creative class size. The CDI is a measure of the "power" of the creative drive in a region. The CDI is calculated by multiplying the TI by the LI (i.e., by combining the talent and leadership indices). It is designed to portray the ability of the creative class to lead and, thus, to deliver a regional breakthrough.
The measures of quality of place (Table 1) incorporate the mosaic index (MI), the visible minority ratio (VMR), the common-law couples ratio (CLCR), the feminist index (FI), the aboriginality index (AI), and the resource dependency index (RDI). The first two indices aim to measure population diversity. The CLCR and FI target the openness and tolerance of a place (similarly to the gay index; Florida, 2002a) . Florida singled out tolerance, openness, and diversity as the leading factors attracting the creative class (Florida and Gates, 2001; Florida, 2002a, b; Gertler et al., 2002) . The AI is designed to reflect the role of aboriginal population and heritage in accumulating the creative class. The RDI measures community resourcereliance. The AI and RDI are designed to account for special social and economic characteristics of the North.
As noted above, I also use the tech pole index (TPI) as a proxy for a community's specialization in high-technology sectors (Table 1 ). The TPI was first developed by the Milken Institute and later used by Florida (2002a) as an indicator of a region's high-technology specialization. The TPI is calculated here as a location quotient of employment in high-technology sectors of the North American Industry Classification System (NAICS, 2007; Table 1 ).
To analyze the data, I first computed the indices that characterize the creative class for northern communities and compared them to those for the two control regions: Canada and the City of Toronto. Toronto was selected as the key comparator city to represent the country's creative core (Gertler et al., 2002) . I then studied indicators of attractiveness in a similar manner. Correlation and principal-components analyses were used to discover the relationships among indices, both within each group and between the two groups. In this step, I also assessed the performance and relevance of the selected measures. I then ran two regression models-log-transformed ordinary least squares (OLS) with a stepwise elimination of insignificant variables-to test possible dependencies between the creative class, attractiveness factors, and specialization in high-technology sectors. After exploring individual metrics, I ranked the northern communities using both the creative class measures and the attractiveness measures. Overall, two composite rankings were produced: one by combining equally weighted individual rankings of the creative class indices (TI, LI, EI, BI, and ASI), and the other by combining rankings of the quality of place indicators (MI, VMR, FI, CLCR, AI, and RDI). I identified leading communities ("creative hot spots") and those lagging behind. Finally, I conducted a cluster analysis (k-means method) to detect the extent of typological heterogeneity within the data set. An exclusively quantitative approach to studying the creative class has received criticism for its excessive emphasis on statistical associations at the expense of qualitative assessment (Markusen, 2006) ; however, it suits my goal here, which is to conduct an exploratory empirical study aimed at quantifying and measuring the creative class in the Canadian North.
My working definition of the North includes the three territories and the northern portions of seven provinces. Following Bone (2003) , I selected 34 "most important" northern cities and towns (Fig. 1) . ("Nordicity" is a complex concept that is not strictly limited by a geographic location. Whereas there is no agreement on these matters, most geographers would argue that limiting the North to administrative boundaries of the Territories, i.e., "north of 60," is not necessarily a correct way of defining it. Bone's definition that I accept in this paper comes from the original study of Louis-Edmond Hamelin [1975] , which demonstrated that conditions of nordicity continued far into the south. (Fig. 1,  Table 1 ). All data were obtained from Statistics Canada's 2001 Census database (Statistics Canada, 2002) . λ λ
RESULTS AND DISCUSSION

Creative Class Characteristics
The calculation of the talent index (TI) for 34 northern cities and towns (Table 2 ) reveals an apparent shortage of highly educated individuals: on average, the TI in the entire data set is only 0.65 (in Toronto it is 1.42). However, there is a leading pair of communities-the territorial capitals, Whitehorse and Yellowknife-where the TI exceeds 1.0 (Table 2 The leadership index (LI) has a different distribution pattern ( Table 2 ). The average LI is 0.9. In addition to the three territorial capitals, five other communities, including Inuvik, Hay River, Rankin Inlet, Smithers, and Fort Smith, have a higher-than-average proportion of managerial occupations. Clearly, the leadership potential of the territorial North is quite high. In old industrial and resource towns, on the other hand, the leadership component of the creative class is underdeveloped (Table 1) , reflecting their dependency on externally located decision making (the branch plant syndrome).
The entrepreneurship index (EI) exhibits a somewhat similar distribution (Table 2 ). Rankin Inlet is ranked first (Table 2) . These towns are potential centres of industrial high-tech production. Nonetheless, the North, with an average ASI of 0.85, is behind the rest of Canada in high-skilled technical occupations.
In previous studies, the bohemian index (BI) has been considered solely as an attractiveness factor, but not as a characteristic of the creative class (Florida, 2002a; Gertler et al., 2002) . As discussed above, a broader definition of the creative class requires incorporating bohemians as one of its components. On average, the share of bohemians in northern communities is lower than in Canada, although in two towns (Iqaluit and Rankin Inlet) it is even greater than in Toronto. Accordingly, Table 2 shows a considerable variation within the North. For example, Iqaluit has a BI value almost ten times that of Mackenzie (1.94 compared to 0.24). The five top communities-Iqaluit, Whitehorse, Yellowknife, Rankin Inlet, and Elliot Lake-are distantly followed by Slave Lake, Smithers, and Thunder Bay.
The quality of human resources index (QHRI) is one of the integral indices. This measure is derived from both educational and occupational characteristics of the population. Not surprisingly, the QHRI for Toronto is 1.3 times greater than the Canadian average and clearly illuminates Toronto's high-creativity profile ( Table 2) . As expected, northern communities do not have high QHRI scores. However, four communities-Yellowknife, Whitehorse, Iqaluit, and Fort Smith-stand out as those with greatest creative potential, with QHRI scores that exceed the Canadian average, and Inuvik, Rankin Inlet, Rouyn-Noranda, and Smithers have QHRI scores around the national average (Table 2 ). This pattern, again, illustrates a strong unevenness in the distribution of high-quality human capital among northern Canadian communities.
The creative drive index (CDI), which combines education and leadership characteristics of northern communities, illustrates the "propulsive capacity" of the creative class. Generally, the pattern of the CDI across the North mirrors that of the QHRI. However, a much stronger standing of Toronto against the Canadian average suggests the independence of this parameter. Among northern communities, the discrepancy between the capitals and the rest of the North is substantial. Yellowknife, Whitehorse, and Iqaluit are the only communities to demonstrate high CDI values. This is a sign that the three capitals possess the most developed creative class and the greatest potential for increased creativity. Thus, the CDI results show that these towns are most likely to be the creative class hot spots.
The tech pole index (TPI) demonstrates that only a few northern communities have a considerable concentration of high-tech employment and specialize in technologyintensive industries (Table 2) . Only Yellowknife, Whitehorse, and Smithers have slightly higher shares of such employment than Canada on average. In old industrial towns, the technology sector is particularly small. Fort McMurray, the only growing industrial centre on the list, also has a limited knowledge-based industry.
Correlation and concordance coefficients were used to ensure the consistency (reliability and validity) of the new indices and to analyze the relationships among them statistically. Correlation coefficients illustrate close associations (Table 3) between different creative class indices, a likely sign that these measures are reliable (I address the issue of redundancy later). Reliability is confirmed by the high degree of concordance among the new indices (Kendall's coefficient of concordance 0.66). In addition, the strong correlation of the new measures with the established ones (TI, TPI, and BI) indicates the validity of the new indices.
Correlation results (Table 3 ) strongly support the idea that different groups of the creative class are clustered and interdependent. Four creative class groups, most likely, attract each other, and creative class clusters benefit from this synergy. That is why, for example, previous studies found the concentration of bohemians useful to explain the attractiveness of cities to the talented (Florida, 2002a, b) . Table 3 also illustrates that the specialization in hightechnology industries (TPI) in the North is associated with a well-educated and strong creative class, much as it is in urban areas. The notable difference, however, is that hightech activities are related not only to highly educated and applied science workers, but, even more strongly, to the concentration of entrepreneurs and managers. It appears that in peripheral settings, the availability of leadership and entrepreneurial capabilities is a key factor in developing knowledge-based industries.
In order to explore the covariance among variables, all creative class indices were subjected to a principal components analysis (Table 4 ). Its results demonstrate several important patterns. First, the creative class indicators in northern communities constitute two distinct groups: Table 1 . ** Correlation is significant at the 0.01 level (2-tailed), * Correlation is significant at the 0.05 level (2-tailed). technical workers (engineering, applied and natural science occupations) and non-technical creative occupations (including leaders, entrepreneurs, scientists, and bohemians). Importantly, both the TI and the tech pole index exhibit substantial covariance with each group of occupational indicators, implying that both groups are well educated and linked to technological production. Overall, the analysis shows that the CDI and QHRI are the most integrative among the new indices, although principal components did not provide enough evidence to identify any of the introduced indices as redundant.
Factors of Attractiveness
According to Florida (2002b Florida ( , 2005 , measures of attractiveness may be viewed as pull-factors for the creative class. He alluded to tolerance and diversity as the most important factors of a place's attractiveness to the creative class (and major determinants of quality of place). Thus, higher indices of attractiveness (except for the resourcedependency index) would indicate a competitive advantage in terms of drawing and retaining the creative class.
The bohemian index is considered in the literature among the top measures of attractiveness, so it should be analyzed from this standpoint as well. This index strongly correlates with the talent index and the CDI ( Table 3 ), confirming that it could be a powerful pull-factor. However, my results reveal a weaker interdependence between the BI and TI in the North than was reported by Gertler et al. (2002) for 25 major Canadian cities, which suggests that the northern bohemians are a less powerful pull-factor for talent. For example, two centres of Native arts-Iqaluit and Rankin Inlet-are comparatively modest in terms of residents' education. At the same time, if the integral creative drive index is used, rather than the education-only TI, the strength of the relationship observed in respect to the entire sample improves substantially (Table 4) .
A recommended measure of diversity is the melting pot or mosaic index (Florida, 2002a; Gertler et al., 2002) . In the Canadian context, however, it has been found a less valid predictor of talent than expected (Gertler et al., 2002) . As seen from Table 5 , the diversity of northern communities is low compared to that of the rest of Canada. The statistical association between the share of foreign- (Table 3) . The relationship is insignificant for the QHRI. The foreign-born factor in the North seems to be much less important in attracting creativity than in the rest of Canada. Diverse Mackenzie and Elliot Lake have comparatively low educational profiles, and moderately diverse Iqaluit, Inuvik, and Fort Smith rank high in terms of residents' education. At the same time, the overall pattern suggests that diversity is still a considerable pull-factor, as expected. Clusters of creativity in diverse Yellowknife and Whitehorse illustrate this point well.
The visible minority ratio (Tables 3 and 5 ) was used as an alternative indicator of diversity. Although in most communities the percentage of visible minorities is small, the relationships between the VMR and the talent and the creative drive indices are moderate (as in all smaller cities, see Ottaviano and Peri, 2006) , significant, and stronger than those with the mosaic index (Table 3 ). This shows that the visible minority share might be a better indicator of diversity and especially of tolerance, and that the creative class clusters in diverse and tolerant places-even those in the North.
The common-law couples ratio initially failed to explain the distribution of the creative class (Table 3) , producing insignificant correlations. However, when the data set was readjusted to eliminate cities and towns in Quebec, which are the obvious positive outliers (see Kerr et al., 2006 for the sociological analysis of this phenomenon), the relationships with the QHRI (r = 0.60) and the CDI (r = 0.59) became significant. Therefore, the commonlaw-based measure of tolerance is more successful when the Quebec-English cultural heterogeneity is removed.
The feminist (women in leadership) index was designed as an indicator of low entry barriers and openness. Northern economy and leadership have always been perceived as male-driven because males predominate in the region. The analysis reveals that this gendering is not necessarily the case, and that there are profound variations in the role of women across the region. Surprisingly enough, although partially because of the population structure, women tend to hold more leadership positions in many Native communities than in non-Native towns (see Table 5 ). The empirical evidence (Table 3) confirms that the creative class metrics demonstrate strong and significant positive correlations with the FI. Therefore, the feminist index may be considered as a useful indicator of quality of place and perhaps can be used to substitute the infamous gay index, for which good data are not available. Still, the FI underpredicts the creative class in the capitals and some regional centres, where the creative class apparently is male dominated.
The aboriginality index (AI) results demonstrate that the 34 selected communities have a strong aboriginal presence, and in four of them (Inuvik, Rankin Inlet, Iqaluit, and Fort Smith) aboriginal people predominate (Table 5) . However, the AI is difficult to place on either side of the attractiveness scale, since the relationship between aboriginality and the creative class is not well understood. A large aboriginal share of the population may indicate a community characterized by both higher tolerance and lower openness. On the other hand, aboriginal communities have their own ways of nurturing and raising internal creativity (e.g., Native arts, entrepreneurship). Table 3 provides evidence that a greater share of aboriginal population in northern towns is a positive sign for creativity, although the creative class structure in such cases is shifted towards a creativity that is not driven by education: aboriginal leadership, entrepreneurship, and bohemians are the major bearers of creativity in many northern towns (Tables 2 and 4 ). This result may be an outstandingly encouraging signal for communities, since it means they may have the ability to generate creative capital without being solely dependent on the in-migration of creative individuals. However, the capacity of such endogenous growth is limited, and without further advancement in education, future success is unlikely. This observation is clearly an important one and needs thorough further study.
The resource-dependency index (RDI) was chosen as an indicator of economic marginality. It is expectedly high in most northern communities (Table 5) . Table 3 demonstrates that resource dependency is negatively correlated with creativity. Thus, the socioeconomic marginality of resource-dependent settlements, the limited diversity of primary sector jobs, and the branch plant culture inhibit the development of creative capital and undermine the attractiveness of such communities to the creative class. Table 3 also reports correlations among the attractiveness measures themselves, and suggests that they are fairly independent of each other. Strong correlations exist only between several variables-a pattern also reflected in Table 6 , where principal components are defined. In particular, the mosaic and visible minority indices appear to be most closely associated. This may not be a surprise, considering that both indicate the diversity and tolerance of the society. The feminist and aboriginality indices also exhibit covariance and constitute another principal component (Table 6 ). This result is particularly interesting and requires further investigation. In sum, the selected indices seem to cover different aspects of attractiveness and do not appear to be redundant, except for the MI, which could potentially be eliminated in favor of the VMR.
Regression Modeling: Exploring Possible Dependencies
The analysis of correlations proves that there are statistical associations between technology production, the creative class, and quality of place in the Canadian North. However, the direction of causality between the creative class, attractiveness factors, and specialization in hightechnology sectors is debatable, and there is still not enough evidence to establish firm explanatory links between them (Florida, 2005; Shearmur, 2007) . Nonetheless, building regression models with exploratory purposes to test possible dependencies (under an assumed scenario) is still informative. It is also useful for examining the multicollinearity of the metrics.
The first model looks at the relationships between the creative class and quality of place. The QHRI is the dependent variable, and the attractiveness factors (Table 3) are the independent variables. Accepting the scenario under which quality of place attracts the creative class (Florida, 2002b; McGranahan and Wojan, 2007) , one would expect the attractiveness indicators to be good predictors of the QHRI. The final regression equation (with all insignificant variables excluded) is as follows (r 2 = 0.61):
The CLCR and the FI appear to be the strongest predictors, with positive slopes, suggesting that openness and tolerance may play a key role in accumulating high-quality human capital in the North. In contrast, resource dependency (expectedly) may work as a negative factor. Again, these observations, albeit interesting, are merely suggestive, because only detailed qualitative research can establish whether they reflect certain causalities. The MI and AI were discarded by the stepwise regression algorithm as not significant. The MI and VMR exhibited collinearity, but after the former was excluded, the final model (1) did not have a multicollinearity problem. The second model uses the TPI as regressand and TI, BI, LI, EI, and ASI as regressors, i.e., it assumes another "Floridian" scenario, under which specialization in hightech industries (the TPI) is a function of creative class accumulation. Modeling results (r 2 = 0.64) support this expectation (all insignificant variables are excluded):
Two potentially important observations stem from this model. First, entrepreneurial, applied science, and artistic occupations, not educational attainment (TI), appear to be the best predictors of the TPI (the TI and LI were not significant). Second, the ambiguity of the relationship between high-tech industrial specialization and the creative class (i.e., whether the creative class boosts the technology sector or the strong technology sector attracts the creative class), typical for urban areas, is less evident here. Two of the regressors (the EI and BI) represent creative class groups that may be least affected by the high-tech job market, but which likely contribute to creating a favorable business environment, generating creative jobs, and attracting a high-quality labor force. This result may point to the special role of entrepreneurship (rather than education) in nurturing knowledge-based industries in the periphery. The model was not seriously affected by multicollinearity.
Rankings and Clusters: Summarizing Geographies of the Creative Class
After individual characteristics and relationships among indices are clarified, it is possible to identify the communities that have the strongest creative class and the greatest ability to attract it. Table 2 contains a composite creative class ranking of the 34 northern communities that is based on the TI, LI, EI, BI, and ASI indices. The group of six leading communities at the top of the ranking represents the creative core of the North. These towns are Yellowknife, Whitehorse, Iqaluit, Fort Smith, Inuvik, and Smithers. Noticeably, territorial capitals and most regional centres are ranked high, whereas more southerly cities (e.g., Timmins, Thompson, and several Quebec cities) are ranked quite low. This finding suggests that remoteness may be a positive condition for the creative class, probably because a remote location stimulates local leadership, entrepreneurship, and the rise of a northern creative class that includes aboriginal people. Other factors may include a high demand for leadership and other types of creativity in the frontier, the superior political status of northern capitals, unique experience and economic opportunities for young professionals, and a more favorable demographic composition.
The second tier of towns includes Rankin Inlet, RouynNoranda, Prince George, Hay River, Thunder Bay, Chicoutimi-Jonquière, Fort McMurray, and six other communities, predominantly in the provinces. These places have limited creative capital, but still may catch up if local development delivers positive results. The remaining 15 communities are almost devoid of a creative class. Many of them face severe economic troubles and urgently need to reinvent themselves in order to survive. Unfortunately, such a change of trajectory does not seem likely from the results discussed here.
To further explore the typological differences across the sample of communities, I employed a cluster analysis. The task was to determine whether northern towns could be sorted into several distinct groups on the basis of their individual creative class characteristics (TI, BI, LI, EI, and ASI) and controlling for the population size. Clustering reveals five groups of communities (Fig. 1) . The group with the strongest creative class includes the creative hot spots (Whitehorse, Yellowknife, Smithers, Inuvik, and Fort Smith) that show high scores in all measures. Iqaluit and Rankin Inlet form their own cluster, which may be called the aboriginal creative towns. They have strong bohemian, leadership, and entrepreneurship components of the creative class, but are weaker in terms of formal education and technical occupations. Another three groups represent different types of industrial towns: a group of larger cities with modest creative capital (Baie-Comeau, ChicoutimiJonquière, Fort McMurray, Prince George, Sault Ste. Marie, Slave Lake, Thunder Bay, Rouyn-Noranda, Timmins, and Happy Valley-Goose Bay), and two groups of progressively smaller single-industry towns with a weak or very weak creative class (all other communities).
Since the results discussed so far strongly suggest that quality of place exerts an influence on the creative class, the attractiveness ranking was also performed (Table 5 ). The same communities that already had a relatively large creative class occupy the first five places: Whitehorse, Inuvik, Yellowknife, Rankin Inlet, and Iqaluit. The ranking demonstrates once more the uneven distribution of creativity potential in the North, which has several stable centres that have potential to attract the creative class. The high position of Inuvik and Rankin Inlet appears to be remarkable (since they are not capitals) and deserves further inquiry.
Both creative class and attractiveness indicators reveal the advantage of territorial capitals. Their thriving public sector creates high-skilled, well-paid jobs and a dynamic social environment, desirable to the creative class. Industrial towns like Fort McMurray and Baie-Comeau, on the other hand, score relatively high in creativity measures based on technical occupations, but have a low profile in other measures. In contrast, aboriginal communities usually have good standing on bohemian, leadership, and (sometimes) entrepreneurship indices, but perform poorly in terms of technical occupations and residents' education.
Potential Policy Implications
What do the results of this research mean for regional development in the North? Traditionally, regional development policies for the North have targeted primary manufacturing, local services, and tourism (de la Barre, 1987) , whereas the approach to planning and implementation was strictly top-down (Ironside, 2000) . Only since the late 1980s has the real economic value of education and culture finally been recognized so that bottom-up development efforts have come to be appreciated (SCONE, 1989) . However, creating opportunities for people to receive and use educational, leadership, and entrepreneurial competencies has rarely been considered a primary policy effort.
Northern artists are a case in point: they earn considerably lower wages than do their counterparts in other parts of Canada (Hill Strategies, 2004) . Consequently, a northern artisan industry cannot fully realize its economic potential and become a major driver of economic development. The current weakness likely arises from a lack of entrepreneurial opportunities, poor business management practices, and inadequate infrastructure for marketing local arts and crafts. The promotion of the cultural economy may not only provide an additional source of income, but also strengthen the northern labor force by attracting nonparticipants, especially Native women.
If the results of this analysis are further confirmed, one may argue that more attention should be given to developing creative economies, "soft" infrastructure, and creative human capital. Some of these activities will be linked to staples or to the public sector; others will rely on the cultural and environmental uniqueness of the North, or on local industries. Arguably, there is a need for a policy shift, most particularly in selected leading communities, to ensure that education, business skills, leadership abilities, and artistic talents develop simultaneously. Such development is likely to stimulate economic growth if pursued thoroughly through bottom-up, community-based approaches (Ross and Usher, 1986; Ironside, 2000) . However, I agree with Bollman (1999:27) that human creative capital is a "necessary, but not sufficient condition" of economic growth in peripheral areas, and that nurturing the creative class will not automatically deliver positive results unless complemented by other development incentives.
CONCLUSION
This alternative perspective on regional development in the Canadian North has drawn on the concept of the creative class and creative economies. The creative class is an important factor of economic transformation in the periphery as it is in other regions. This first-cut empirical analysis indicates that if Florida's methodology and theory are to be applied to the Canadian North, they must be adjusted to the regional specifics. This is especially true because the creative class plays a unique role in the periphery (as agents of transformation, not merely producers of knowledge and high-end consumers). Thus Florida's metropolitan policy prescriptions, taken uncritically, are unlikely to be fruitful in peripheral settings. However, non-metropolitan communities can find alternative ways to compete for creative capital and benefit from it (Scott, 2006) .
The first major conclusion of this exploratory analysis is that both the overall potential and the degree of development of the creative class in the Canadian North are low. The northern creative class is also less formally educated and lacks entrepreneurial capacities. In terms of attracting creativity, northern communities also face formidable challenges in competition with the rest of the country. However, a few places can compete for the creative class countrywide, most prominently Whitehorse and Yellowknife (and possibly Inuvik, Rankin Inlet, and Iqaluit).
The second main conclusion is that the six leading communities that scored high in all creative class indices -Yellowknife, Whitehorse, Iqaluit, Inuvik, Fort Smith, and Smithers-represent the creative core of the North. In these places the creative potential is high, and here the efforts of developing a new economic trajectory would perhaps be most fruitful. The analysis also revealed the systematic differences among communities, likely linked to their size, economic specialization, and population composition. Interestingly, the more southerly towns tend to have a weaker creative class than some more distant and remote communities.
By design, this study is exploratory. The analysis started in this paper should be followed by a more exhaustive inquiry, possibly involving a greater number of communities, more elaborate measures of innovative and technological activity, more detailed occupational data, and most importantly, qualitative methods. There is more to learn regarding the role of distance or proximity to southern creative centres and the importance of push-factors (such as harsh environment, housing problems, and isolation) as well as pull-factors in attracting the creative class. Future research must also address unintended external effects of creative economies, such as socioeconomic inequality, lack of affordable housing, negative environmental impacts, and political polarization.
